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and the surrounding of the character. o 
CONSTITUTION: A code quantity constant circuit 22 
receives a DCT transformation coefficient to calculate a 
normalizing coefficient Of 1 smaller than a normalizing 
coefficient a and a normalizing coefficient (X 2 larger 
than the normalizing coefficient CX based on a total 
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transformation coefficient thereby quantizing the 
character block with a finner quantization width than that 
of other block. Thus, the code quantity allocated to the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has heen translated by computer.So the translation may not reflect the original 

precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Bandwidth compression equipment which quantizes the orthogonal transformation 
coefficient which is characterized by providing the following, and which is obtained by carrying 
out orthogonal transformation of the input image data per block, and cuts down the amount of 
signs. An alphabetic-block detection means to detect the block which contains a character edge 
with the altemating current component and its distribution pattern of the aforementioned 
orthogonal transfomiation coefficient. Quantization control means which make quantization 
width of face to the block containing the aforementioned character edge finer than the 
quantization width of face to other blocks based on the detection resuh of this alphabetic-block 
detection means. 

[Claim 2] High efficiency decryption equipment which is characterized by providing the 
following and which decodes the sign which carried out orthogonal transformation of the image 
data per block, and was quantized by reverse quantization and reverse orthogonal transformation. 
A character detection means by which intensity-level change of image data in which decode was 
carried out by the aforementioned reverse orthogonal transformation detects a character field. A 
flattening means to carry out flattening of the intensity level of a character field to brightness 
average level, and to output it to it at least based on the detection result of this character detection 
means among the aforementioned character field of the image data by which decode was carried 
out [ aforementioned ], and its boundary region. 

[Claim 3] the aforementioned alphabetic-block detection means - the crown - the feature which 
has the component of the absolute value more than a threshold predetermined in the 
aforementioned orthogonal transformation coefficient of a region - Among the feature whose 
sum of squares of the aforementioned orthogonal transformation coefficient of a mid-range is 
more than a predetermined threshold, and the aforementioned orthogonal transformation 
coefficient, the component of abbreviation regularity of perpendicular fi-equency, a horizontal 
frequency - abbreviation - a fixed component or a horizontal, and perpendicular fi-equency - 
abbreviation — the bandwidth compression equipment according to claim 1 characterized by 
detecting the block which has at least one or more features among the features which energy 
concentrates on the component which changes uniformly as a block containing a character edge 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] [Objects of the Invention] 

[Industrial AppKcation] this invention is the suitable bandwidth compression equipment for the 
karaoke equipment which displays a character, and high efficiency decryption equipment. 

[0002] 

[Description of the Prior Art] In recent years, digital compression of a picture is considered. Various 
standardization proposals are proposed especially about the bandwidth compression using DCT 
(discrete cosine transform). Bandwidth compression technology encodes image data by the smaller 
bit rate in order to raise efficiency, such as digital transmission and record. The orthogonal 
transformation sign containing DCT is made the the best for picture compression, and is applied also 
to CD-karaoke equipment which reproduces a compression picture with a CD-I player now. 
[0003] In orthogonal transformation coding, the redundancy of space shaft orientations is made 
reducible by dividing one frame into two or more blocks (m pixel xn horizontal scanning line), 
carrying out DCT processing, and changing an axis-of-coordinates component into the spatial- 
frequency component (quadrature component) which intersects perpendicularly. An orthogonal 
transformation coefficient is arranged in order of frequency toward a high region from low-pass 
[ horizontal arid vertical ]. The redimdancy of the signal of a block is reduced by quantizing the 
component which carried out orthogonal transformation. Generally, since the great portion of energy 
concentrates a picture signal on a low frequency component, the amount of data is cut down by 
making coarse quantization width of face to the orthogonal transformation coefficient of a high 
region on the occasion of quantization. 

[0004] Furthermore, the amount of data is fiirther cut down by giving variable length coding, such as 
Huffinan coding, to a quantization output. Huffinan coding cuts down the whole amoxmt of data by 
variable length coding by which it encodes based on the result computed from the amount of 
statistical signs of a quantization output, appearance probability assigns a short bit to high data, and 
appearance probability assigns a long bit to low data. 

[0005] Thus, since variable length coding is adopted in bandwidth compression, the amount of data 
after coding changes with the statistical distributions of a quantization output. That is, since the 
amount of compression signs is different with a pattern, at the time of transmission, you have to 
absorb a difference of the amoimt of signs with a buffer. However, if a limit of the record rate in the 
case of recording a limit and compressed data of the capacity of a buffer on accumulation media etc. 
is taken into consideration, it is necessary to rate[ constant ]-ize compressed data. If it takes edit etc. 
into consideration in recording on media, such as a digital video tape recorder and a digital video 
disc, especially, it is necessary to make it a fixed rate per 1 - number screen. 
[0006] Drawing 1 0 is the block diagram showing the conventional bandwidth compression 
equipment and high efficiency decryption equipment which control a compression sign to a fixed rate 
per 1 screen in this way. 

[0007] By A/D converter 1, the inputted picture signal is changed into a digital signal, and is given to 
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memory 2. Memory 2 outputs image data to the DCT circuit 3 per block of an mxn pixel (for 
example, 8x8 pixels). The DCT circuit 3 carries out two-dimensional DCT processing of the image 
data of a block unit, changes it into a frequency component, and outputs a DCT transform coefficient 
to a delay circuit 5 and the amount of signs fixed-ized circuit 4. the picture which has a fine pattem or 
the edge section - the crown of a DCT transform coeflRcient - the amount of information of a region 
increases and information is concentrated only on low-pass by the flat picture 
[0008] The output of a delay circuit 5 is given to the quantization circuit 7, and with the quantization 
coefficient fi-om the quantization table 6 mentioned later, the quantization circuit 7 is given to the 
variable-length-coding circuit 8, after quantizing by carrying out division of the DCT transform 
coefficient and cutting down the amount of data. By Huffinan coding, the variable-length-coding 
circuit 8 carries out variable length coding of the quantization output, and cuts down the amount of 
data fiirther. After the output of the variable-length-coding circuit 8 adds an error correcting code in 
the error correcting code-ized circuit 10, it is outputted to a transmission line. 
[0009] By the way, as mentioned above, in variable length coding, the amount of compression signs 
will be different with a pattem. Then, while adjusting the total amount of signs by changing a 
quantization coefficient with the normalization coefficient alpha, in order to rate[ constant ]-ize a 
variable length sign, bit distribution is performed for every block. 

[0010] That is, the amount of signs fixed-ized circuit 4 computes the activity which shows the 
fineness of a pattem from the alternating current (AC) component of a DCT transform coefficient for 
every block, fiirther, accumulates block activity by one frame, and asks for ** (frame) activity. And in 
quest of tiie normalization coefficient alpha, the base quantity child-ized table 6 is given from flie 
total activity for which it asked. The normalization coefficient alpha becomes so large fliat there is 
much amount of information of a screen. 

[001 1] Praying 1 1 is explanatory drawing showing the base quantity child-ized coefficient of the 
base quantity child-ized table 6. 

[0012] A DCT transform coefficient consists of the frequency component of 8x8, i.e., DC 
component, and 63 altemating current components, and each base quantity child-ized coefficient of 
64 pieces of the base quantity child-ized table shown in drawing 11 corresponds to each DCT 
transform coefficient. Since amount of information is different according to the horizontal and 
vertical frequency band of a DCT transform coefficient as mentioned above, a base quantity child- 
ized coefficient is ACl for every band. Or it is set as ACM. The base quantity child-ized table 6 
multiplies a base quantity child-ized coefficient by the normalization coefficient alpha, and outputs a 
quantization coefficient to the quantization circuit 7. The quantization circuit 7 is quantizing by 
carrying out the division of tiie DCT transform coefficient by the quantization coefiBcient, and the 
amount of signs for every frame is adjusted by adjusting a quantization coefficient by the 
normalization coefficient based on activity. 

[001 3] On the other hand, the block activity and frame activity for which the amount of signs fixed- 
ized circuit 4 asked are given to the coding rate control circuit 9. The coding rate control circuit 9 
proportions the amount of signs usable to coding of tiie altemating current component of one screen 
(the amount of setting signs) in block activity, and distributes it to each block. That is, tiie coding rate 
control circuit 9 outputs the bit distribution data which asked for the activity ratio of each block, and 
calculated and calculated the amount of signs for every block (bit distribution) according to the 
operation shown in tiie following formula (1) from frame activity and block activity to the variable- 
length-coding circuit 8. The variable-length-coding circuit 8 performs constant rate-ization by 
carrying out variable length coding of each block witiiin tiie limits of the distribution number of bits. 
[0014] Distribution numb^-of-bits =(amount of setting signs of AC component) x(block activity)/of 
a block (frame activity) - (1) 

In addition, after determining the amount of distribution bits in quest of frame activity, in order to 
perform variable length coding and to perform time doubling in data processing, by the delay circuit 
5, the DCT transform coefficient was delayed and the quantization circuit 7 is given. 
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[001 5] By the receiving system, the compressed data inputted throu^ the transmission line is given 
to the error correction decryption circuit 12, and error correction is performed. Variable length decode 
is carried out in the variable length decryption circuit 13, and the data by which error correction was 
carried out are given to the reverse quantization circuit 14. Moreover, the normalization coefficient 
decoding circuit 1 5 decodes the normalization coefficient alpha from the data by which error 
correction was carried out, and outputs it to the reverse quantization coefficient calculation circuit 16. 
Using the same base quantity child-ized table as drawing 11 , the reverse quantization coefficient 
calculation circuit 16 computes the quantization width of face in a transmitting system, and gives it to 
the reverse quantization circuit 14. The reverse quantization circuit 14 reverse-quantizes a variable 
length decode output, returns it to the data before quantization, and is given to the reverse DCT 
circuit 17. 

[0016] By reverse DCT processing, the reverse DCT circuit 17 is returned to the data before DCT 
processing, and is given to the deblocking circuit 18. The deblocking circuit 18 forms the data of a 
block unit into 1 screen, gives them to D/A converter 19, and returns and outputs D/A converter 19 to 
an analog signal. In addition, the amount of signs fixed-ized circuit 4 asks for the normalization 
coefficient alpha per 1 screen, and it is a fixed value between 1 screens. 

[0017] Thus, orthogonal transformation coding is performed per block. This method has an efficient 
coding property to a natural picture. However, the ringing called mosquito noise occurred to the 
character or the line drawing image, and there was a fault that quality of image will deteriorate 
remarkably. That is, by quantizing a transform coefficient, a high frequency component is deleted, a 
ringing noise occurs to the character section and the circumference on a screen, and character grace 
falls. Moreover, the edge of a character will also fade. 

[0018] Especially, recently, the MPEG (Motion Picture Experts Group) method which adopted DCT 
conversion and motion compensation inter-frame predicting coding has spread, and karaoke 
equipment equipped with the CD-I player which adopts this method and carries out high compression 
(about 1/10) of the dynamic image to 1 or 1.5 Mb/s is commercialized, from [ that this equipment is 
high compression ] - especially - the crown - it was fault for those who sing while the quality of 
image of the block portion containing many region components, i.e., the character edge section, 
deteriorates extremely and looks at the character portion of the screen of karaoke equipment 
[0019] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional bandwidth compression 
equipment and high efficiency decryption equipment which were mentioned above, when high 
compression was given, the ringing noise (mosquito noise) occurred in the character or the line 
drawing image portion, and there was a trouble that quality of image will deteriorate remarkably. 
[0020] this invention aims at offering the bandwidth compression equipment and high efficiency 
decryption equipment which can prevent the block distortion of a character or a line drawing image 
portion, and generating of a ringing noise. 
[0021] [Elements of the Invention] 

[Means for Solving the Problem] In the bandwidth compression equipment which quantizes the 
orthogonal transformation coefficient obtained by the bandwidth compression equipment concerning 
this invention carrying out orthogonal transformation of the input image data per block, and cuts 
down the amoxmt of signs An alphabetic-block detection means to detect the block which contains a 
character edge with the alternating current component and its distribution pattem of the 
aforementioned orthogonal transformation coefficient. Based on the detection result of this 
alphabetic-block detection means, the quantization control means which make quantization width of 
face to the block containing the aforementioned character edge finer than the quantization width of 
face to other blocks are provided. In the high efficiency decryption equipment which decodes the sign 
which the high efficiency decryption equipment of this invention carried out orthogonal 
transformation of the image data per block, and was quantized by reverse quantization and reverse 
orthogonal transformation A character detection means by which intensity-level change of image data 
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in which decode was carried out by the aforementioned reverse orthogonal transformation detects a 
character field, It is characterized by providing a flattening means to carry out flattening of the 
intensity level of a character field to brightness average level, and to output it to it at least the 
aforementioned character field of the image data by which decode was carried out [ aforementioned ], 
and among the circumference field, based on the detection result of this character detection means. 
[0022] 

[Function] In the bandwidth compression equipment of this invention, an alphabetic-block detection 
means detects the block which contains a character edge with the altemating current component and 
its distribution pattem of an orthogonal transformation coefficient. Quantization control means will 
set up finely the quantization width of face to this block, if the block containing a character edge is 
detected. The amount of signs assigned to the block containing a character edge by this increases, and 
the quality of image of the character section improves. 

[0023] Moreover, in the high efficiency decryption equipment of this invention, a character detection 
means detects a character field fi-om change of the intensity level of image data by which decode was 
carried out. About for example, a character field and the image data of the circumference field, 
flattening of the flattening means is carried out to the brightness average level. Thereby, while 
preventing deterioration of the grace by brightness change of a character, it prevents that a character 
oufline fades. 
[0024] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 
1 is the block diagram showing one example of the bandwidth compression equipment concerning 
this invention, and high efficiency decryption equipment. In drawing 1 , the same sign is given to the 

same component as drawing 10 . 

[0025] The picture signal inputted is supplied to A/D converter 1. A/D converter 1 changes the 
inputted picture signal into a digital signal, and gives it to memory 2. Memory 2 outputs image data 
to the DCT circuit 3 per block with a level m pixel x perpendicular of n pixels (for example, 8x8). 
The DCT circuit 3 carries out two-dimensional DCT processing per block of an mxn pixel, and 
outputs a DCT transform coefficient to a delay circuit 5, the character detector 21, and the amoxmt of 
signs fixed-ized circuit 22. 

[0026] Drawing 2 or drawing 8 is explanatory drawing for explaining the DCT transform coefficient 
to a character picture. Drawing 2 shows a character picture and drawing 3 or drawing 5 shows the 
relation between a character picture and a DCT transform coefficient. Drawing 3 (a) or drawings (a) 
shows a part of character, and drawing 3 (b) or drawings (b) shows the concentration state of the 
energy of a DCT transform coefficient. Drawing 6 and drawing 7 show the example of an actual DCT 
transform coefficient, and drawing 8 shows the array of the altemating current component of a DCT 
transform coefficient. 

[0027] Now, character" is taken as the thing of "in which the picture has the 4 blocks long and 4 
blocks wide size as shown in drawmg2 . That is, character" is explained as what of "has a larger size 
than a block. In addition, "is displayed for character" in the white of high brightness etc. rather than a 
background on a screen. 16 blocks are expressed with block a-1, a-4, d-1, or d-4 using the lines a and 
d or a train 1, or 4, respectively. 

[0028] Among these blocks, as block a-1, b-1, c-1, d-1 and a-3, a-4, and c-4 grade are shown in 
drawing 3 (a), a background and the character section (black portion) have switched horizontally, and 
a vertical brightness change has a horizontal greatly small brightness change. Therefore, in these 
blocks, the data of a big absolute value concentrate the altemating current component of a DCT 
transform coefficient on the portion shown in the slash section of drawing 3 (b), i.e., a high region, 
fi^om low-pass [ horizontal ]. Moreover, since the block b-3 of drawing 2 and b-4 grade have a 
vertical large brightness change as shown in drawing 4 (a), and a horizontal brightness change is 
small, energy concentrates on the component fi-om low-pass [ perpendicular ] to a high region, i.e., 
the portion shown in the slash section of drawing 4 (b), among the altemating current components of 
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a DCT transfomi coefficient. Moreover, as the high brightness portion of a character shows drawing 5 

(a) , when being formed in the direction of slant of a block, as shown in the slash section of drawing 5 

(b) , energy concentrates the alternating current component of a DCT transform coefficient in the level 
perpendicular direction of slant in which a horizontal and vertical band changes similarly. 

[0029] Thus, when a character is larger than the size of a block, the luminance distribution of each 
block becomes what is shown in schematic drawing 3 (a) or drawing 5 (a), and the energy of a DCT 
transform coefficient is concentrated and distributed in the horizontal direction, the perpendicular 
direction, and the level perpendicular direction of slant which are shown in drawing 3 (b) or the slash 
section of drawing 5 (b), respectively. Tho-efore, the sum of squares of the coefficient value of tiie 
single tier of the direction of drawing 3 (b) or the slash portion of drawing 5 (b) becomes very large. 
[0030] Drawing 6 and drawing 7 constitute 1 block fi-om 8x8 pixels, and show the input of the DCT 
circuit 3, and the actual DCT transform coefficient about eight kinds of patterns A and H of a block 
of a character with a background white [ black (data 0) (slash section) ] (data 255). 
[003 1] As shown in each pattern of this drawing 6 and drawing 7 , a background is a flat picture, 
brightness changes rapidly on the boundary of a background and the character section, and the 
brightness of the character section also has the feature that a small number of high coefficient value 
exists in the mid-range of a DCT transform coefficient, in a flat block. 

[0032] From the feature shown above, it is proved by the conditions shown in following (1) or (4) 
that the block (character edge block) containing the edge of the character which has a certain amount 
of size can be detected. In addition, as shown in drawing 8 , a DCT transform coefficient consists of 
DC component and 63 alternating current (AC) components, goes an alternating current component 
to a high region firom low-pass [ horizontal and vertical ], and it is ACl. Or AC63 shall express. 
[0033] (1) Threshold Tl predetermined in an absolute value Large AC component is ACl. Or u piece 
(>=1) existence is recognized into AC63. 

[0034] (2) Satisfy the following formula (2) using kl for AC component of a mid-range being shown, 

and k2 (Kkl <k2 <n). In addition, T2 It is a predetermined threshold. 

[0035] 

^{AC,f>T^ ...(2) 

(3) Satisfy the following formula (3) or a formula (4). In addition, T3 and T4 It is a predetermined 

threshold. 

[0036] 
63 

X(Aq)>r3 -(3) 

63 

X(AC,)>r4 -(4) 

/=6 

(4) The horizontal component sum of squares, the perpendicular direction componoit sum of squares, 
and the direction component sum of squares of slant satisfy the following formula (5), (6), and (7), 
respectively. In addition, T5 It is a predetermined threshold. 

[0037] 
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= X(ACi % AC5' + + . . . + ACjg^ ) > -(5) 

V = 5],(^^2 ^ + + AQ^ + • . . + AC35^ ) > ^5 • ' -(6) 
i/ = X(AQ%ACi22+AC2/+...+AQ32)>2; -..(7) 

Most alphabetic blocks correspond to the above-mentioned conditions (1) or one conditions of (4), 
and correspond also to two or more conditions. Thereby, the block applicable to the above (1) or two 
or more conditions of (4) can be judged to be an alphabetic block. 

[0038] When a character can limit to a white character, i.e., the character of high brightness, like 
karaoke software especially, it is a threshold Tl . Or T5 It can be set as a high value and judgment of 
an alphabetic block becomes easy. 

[0039] Even if it is the block of those other than an alphabetic block, in addition, when brightness 
change is the same as that of an alphabetic block The component of a high price (value more than Tl) 
exists in a DCT transform coefficient extremely (conditions (1)), Two or more that a comparatively 
high value concentrates and exists especially in a mid-range (ACkl or ACk2) (conditions (2)), AC 
component value's being large on the whole (conditions (3)), and energy may correspond to being 
intensively distributed with predetermined directivity (conditions (4)). However, threshold Tl Or T5 
By setting up suitably, the leakage in detection of an alphabetic block can be prevented. 
[0040] By judging whether the conditions which the DCT transform coefficient was given from the 
DCT circuit 3, and the inputted block mentioned above are satisfied, the character detector 21 detects 
an alphabetic block and gives a detecting signal to a switch 23. 

[0041] In addition, a character portion is detectable also by detecting change of the intensity level of 
the output of A/D converter 1 for every line. However, if it takes into consideration processing for 
every block henceforth [ DCT processing ], the method detected per block is advantageous like the. 
character detector 21 of this example. Moreover, although detecting an alphabetic block only by 
change of the intensity level within a block is also considered, perpendicular [ level ] or a level 
judgment since it is hard to judge detection of slanting directivity only from an intensity level and the 
degree of concentration of a distribution is large to this is easy for a DCT transform coefficient, and is 
advantageous. 

[0042] The amount of signs fixed-ized circuit 22 computes the activity of each block by a DCT 
transferal coefficient being given from the DCT circuit 3. The amount of signs fixed-ized circuit 22 
accumulates block activity, and computes the normalization coefficient alpha based on the total 
activity which asked for and asked for the total activity (frame activity). Furthermore, it is the 
normalization coefficient alpha 1 to the block with which the amount of signs fixed-ized circuit 22 
contains a character edge in this example. Normalization coefficient alpha 2 to other ungrammatical 
sentence character blocks It computes. That is, to an alphabetic block, it is the coefficient value alpha 
1 finer (small) than the normalization coefficient alpha. It sets up and the coefficient value alpha 2 
coarser (large) than the normalization coefficient alpha is set up to other blocks. The normalization 
coefficient alpha 1 and alpha 2 The following formula (8) is satisfied. 

[0043] alphax(the total block count of one screen) =alphal x(number of alphabetic blocks)+alpha2 x 
(the block counts other than a character) ~ (8) 

The normalization coefficient alpha 1 and alpha 2 The base quantity child-ized table 6 is given 
through a switch 23. A switch 23 is the normalization coefficient alpha 1, when it is controlled by the 
character detector 21 and judged with an alphabetic block. When it chooses and is judged with an 
ungrammatical sentence character block, the normaUzation coefficient alpha 2 is chosen and it 
outputs to the base quantity child-ized table 6. The base quantity child-ized table 6 is the 
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normalization coefficient alpha 1 to the base quantity child-ized value shown in drawing 10 . Or it 
multiplies by the normalization coefficient alpha 2, and outputs to the quantization circuit 7 as a 
quantization coefficient. The quantization circuit 7 quantizes the DCT transform coefficient fi*om a 
delay circuit 5 using the given quantization coefficient, and outputs it to the variable-length-coding 
circuit 8. In addition, only the time which needs a delay circuit 5 for the operation of the total activity 
of one screen delays the output of the DCT circuit 3. 

[0044] The block activity and the total activity fi-om the amount of signs fixed-ized circuit 22 are also 
given to the coding rate control circuit 9. The coding rate control circuit 9 determines bit distribution 
of each block based on the operation shown in the above-mentioned formula (1), and outputs the data 
in which the distribution number of bits is shown to the variable-length-coding circuit 8. The 
variable-length-coding circuit 8 carries out Huf&nan coding of the quantization output, for example, 
and outputs it. In this case, the variable-length-coding circuit 8 stops coding about the sign which 
exceeds the distribution number of bits by coding, encodes within the limits of the distribution 
number of bits, and outputs each block. Thereby, the amount of signs in 1 screen is pressed down 
within the amount of setting signs. 

[0045] A variable-length-coding output is given to the error correcting code-ized circuit 10. The error 
correcting code-ized circuit 10 adds and packing-izes an error correcting code to the inputted variable 
length sign, and outputs it to a transmission line. Moreover, in this case, it is the quantization 
coefficient alpha 1 and alpha 2 for every block. It transmits. In addition, the coding output fi-om the 
error correcting code-ized circuit 10 is recorded on a tape etc., for example through the magnetic head 
by the accimiulation media system. 

[0046] On the other hand, the data transmitted to the decryption side (a receiving system or reversion 
system) are given to the error correction decryption circuit 12. After the error correction decryption 
circuit 12 carries out error correction of the transmission data using an error correcting code, it is 
given to the variable length decryption circuit 13. The variable length decryption circuit 13 performs 
Huffinan decoding, and returns it to the data in fi-ont of Huf&nan coding. Moreover, the 
normalization coefficient decoding circuit 15 is the normalization coefficient alpha 1 currentiy 
transmitted for every block fi-om the output of the error correction decryption circuit 12, and alpha 2. 
It decodes and the reverse quantization coefficient calculation circuit 16 is given. The reverse 
quantization coefficient calculation circuit 16 is the normalization coefficient alpha 1 to the same 
table as a base quantity child-ized table. Or normalization coefficient alpha 2 It takes advantaging and 
outputs to the reverse quantization circuit 14 in quest of a reverse quantization coefficient the whole 
block. 

[0047] It reverse-quantizes using a reverse quantization coefficient, a variable length decode output is 
returned to the data before quantization, and the reverse quantization circuit 14 outputs it to the 
reverse DCT circuit 17. By reverse DCT processing, the reverse DCT circuit 17 is retumed to tiie data 
before DCT processing, and is outputted to the deblocking circuit 18. The deblocking circuit 18 is 
given to the flat-ized circuit 24 and the character detector 25 while it returns the data of an mxn pixel 
block unit to the data of the order of a scan and outputs them to the terminal a of a switch 26. 
[0048] The output of the deblocking circuit 18 has the large amount of signs used for this block since 
the quantization coefficient of a character edge block is small, the quality of image of a character 
edge improves and distortion is decreasing remarkably. However, as a phenomenon peculiar to DCT 
processing, the intensity level of the character itself is not stabilized and the edge section fades a 
little. Then, in this example, in order to raise the quality of image of a thick character like karaoke 
software, the flat-ized circuit 24 and the character detector 25 are adopted. 

[0049] That is, the output of the deblocking circuit 18 is given and the flat-ized circuit 24 outputs the 
average of the intensity level of the image data inputted to the terminal b of a switch 26. The 
character detector 25 by the case where it has a difference with the bigger intensity level of the output 
of the deblocking circuit 18 than the threshold a predetermined in between contiguity pixels (> 0) 
And X (when larger than a predetermined number, this x pixel field is judged to be a character field, a 
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detecting signal is outputted to a switch 26, and Terminal b is made to choose) pixels from the 
changing point by the side of +a of an intensity level (pixel position) to the changing point by the side 
of -a (pixel position) Furthermore, since the edge section tends to fade when brightness change is 
around a character, the character detector 25 makes a switch 26 choose Terminal b also as the period 
corresponding to several pixels which adjoined the pixel of a character field. 
[0050] When the output of the deblocking circuit 18 is judged to be a character field by the detecting 
signal from the character detector 25, a switch 26 chooses Terminal b, outputs the signal of brightness 
average level to D/A converter 19, in other cases, chooses Terminal a, and outputs the ou^ut of the 
deblocking circuit 18 to D/A converter 19 as it is by it, D/A converter 19 returns the inputted data to 
an analog picture signal, and outputs them. 

[0051] Next, operation of the example constituted in this way is explained with reference to the graph 
of drawing 9 . Drawing 9 (a) and (b) show I/O of the flat-ized circuit 24, respectively. 
[0052] By A/D converter 1, the picture signal containing a character portion is changed into a digital 
signal, and is given to memory 2. Memory 2 is changed into the data of a 8x8-pixel block unit, and is 
outputted to the DCT circuit 3, and the DCT circuit 3 changes and outputs a space-coordinates 
component to a frequency component by DCT processing. Period delay is carried out by the delay 
circuit 5 in quest of the total activity, and the output of the DCT circuit 3 is given to the quantization 
circuit 7. 

[0053] The amount of signs fixed-ized circuit 22 asks for block activity and the total activity from a 
DCT transform coefficient, and asks for the normalization coefficient alpha based on the total 
activity. Furthermore, the amount of signs fixed-ized circuit 22 is the normalization coefficient alpha 
1 smaller than the normalization coefficient alpha as a normalization coefficient to an alphabetic 
block based on the above-mentioned formula (8). Larger normalization coefficient alpha 2 as a 
normalization coefficient [ as opposed to / ask and / other blocks ] than the normalization coefficient 
alpha It asks. 

[0054] Now, predetermined block data shall be an alphabetic block. When it judges whether this 
block data satisfies the above-mentioned conditions (1) or (4) and detects that it is an alphabetic 
block, the character detector 21 controls a switch 23 and is the normalization coefficient alpha 1 from 
the amount of signs fixed-ized circuit 22. The base quantity child-ized table 6 is given. The base 
quantity child-ized table 6 is the normalization coefficient alpha 1 to a base quantity child-ized 
coefficient. It takes advantaging and the quantization circuit 7 is given. A quantization coefficient 
with the small quantization circuit 7 will be given, and the alphabetic block after coding has amount 
of information also with a sufficient high-frequency component. 

[0055] On the other hand, predetermined block data shall be an imgranmiatical sentence character 
block. This block data detects that it is the ungranmiatical sentence character block from the above- 
mentioned conditions (1) or the judgment of (4), and the character detector 21 controls a switch 23. 
Thereby, it is the normalization coefficient alpha 2 from the amount of signs fixed-ized circuit 22. 
The base quantity child-ized table 6 is given and the base quantity child-ized table 6 gives a 
comparatively big quantization coefficient to the quantization circuit 7. Thereby, the amoimt of signs 
of the quantization output of an ungrammatical sentence character block becomes small. The 
normalization coefficient alpha 1 and alpha 2 Since the above-mentioned formula (8) is satisfied, the 
amount of signs of the quantization output in one frame becomes fixed. 

[0056] A quantization output is given to the variable-length-coding circuit 8, and variable length 
coding of it is carried out within the limits of the amount of setting signs for every frame, and it is 
given to the error correcting code-ized circuit 10. The error correcting code-ized circuit 10 adds and 
packet-izes an error correcting code, and outputs it to a transmission line. In this case, the 
normalization coefficient alpha 1 and alpha 2 Information is also transmitted for every block. 
[0057] Thus, sufficient coding number of bits is assigned by detecting a character edge block from a 
DCT transform coefficient to a coding side, and quantizing using a small quantization coefficient to a 
character edge block. Thereby, in an alphabetic block, generating of block distortion and a ringing 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/19/2003 



Page 9 of 10 



noise (mosquito noise) can be prevented, and the noise of the character, character edge, and character 
circumference can be reduced remarkably. 

[0058] On the other hand, in a decryption side, after carrying out error correction of the transmission 
data in the error correction decryption circuit 12, the variable length decryption circuit 13 and the 
normalization coefficient decoding circuit 15 are given. The variable length decryption circuit 13 
carries out variable length decode of the transmission data, and gives them to the reverse quantization 
circuit 14. On the other hand, the normalization coefficient decoding circuit 15 is the normalization 
coefficient alpha 1 transmitted for every block, and alpha 2. It decodes and the reverse quantization 
coefficient calculation circuit 16 is given. The reverse quantization coefficient calculation circuit 16 
carries out the multiplication of the inputted normalization coefficient to a base quantity child-ized 
table, and gives it to the reverse quantization circuit 14 in quest of a reverse quantization coefficient. 
For the reverse quantization circuit 14, the data of an alphabetic block are the normalization 
coefficient alpha 1. It reverse-quantizes using the based reverse quantization coefficient, and it 
reverse-quantizes using the reverse quantization coefficient based on the normalization coefficient 
alpha 2, and the data of an ungranmiatical sentence character block are returned to the original data. 
The reverse DCT circuit 17 carries out reverse DCT processing of the reverse quantization output, 
and the deblocking circuit 18 returns and outputs block data to the data stream of the order of a scan, 
[0059] Now, the output of the deblocking circuit 18 shall be the signal shown in drawing 9 (a), i.e., 
the signal of the character portion which has a margin with it like karaoke software. [ the white (an 
intensity level is ) character section of a subject copy, and ] [ black ] A period o fdrawing 9 (a) 
corresponds to a character field, and other periods correspond to a part for a backgroxmd. The 
character detector 25 detects change of an intensity level, and it detects whether change is larger than 
the predetermined threshold a shown in drawing 9 (a). Furthermore, for the character detector 25, an 
intensity level is fi-om the pixel position where only +a changed. - It asks for x pixels to the pixel 
position where only a changed, and when x pixels are larger than the predetermined number of pixels, 
more than predetermined width of face, in a certain case, the width of face of a white level judges the 
period which is this white level to be a character field, and outputs a detecting signal to a switch 26. 
[0060] On the other hand, the flat-ized circuit 24 equalizes and ou^uts the intensity level of the 
deblocking circuit 18. A switch 26 chooses the output of the flat-ized circuit 24 about the signal 
portion of a character field. Thereby, as shown in drawing 9 (b), the data of a character field are flat- 
ized by the predetermined white level. Moreover, since the edge section tends to fade when there is 
brightness change in the circumference of a character, the amount of [ which adjoined firom the pixel 
by which the character detector 25 was judged to be a character field ] (the section B o fdrawing 9 
(a)) several pixels also make Terminal b choose it as a switch 26. Thereby, it is flat-ized by the 
average of the intensity level of a pixel as the circumference of a character field is also shown in the 
section B of drawing 9 (b). The output of a switch 26 is changed and outputted to an analog signal by 
D/A converter 19. 

[0061] Thus, the degradation by brightness change of the character itself is suppressed by change of 
the intensity level of image data by which decode was carried out to the decryption side detecting a 
character field, and flat-izing the intensity level of the character field section with average level. 
[0062] In addition, although this example is not limited to the above-mentioned example, bit 
distribution of each block according [ for example, ] to the coding rate control circuit 9 was 
determined in the above-mentioned example based on the formula (1) mentioned above and it 
encoded within the amount of setting signs per 1 screen In order to reduce distortion by halt of coding 
of a high-fi-equency component about an alphabetic block, about an alphabetic block, you may make 
[ many ] the number of bit distribution. In this case, what is necessary is just to control to reduce the 
coding number of bits of the block of a periphery (four sides of a screen) which is not conspicuous on 
an ungrammatical sentence character block or a screen. 
[0063] 

[Effect of the Invention] As explained above, according to this invention, it has the effect that the 
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block distortion of a character or a line drawing image portion and generating of a ringing noise can 
be prevented. 

[Translation done.] 
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[0 0 3 8] m\Z. *5:*-^V7h©J;5lrX***aX 50 

[0 0 3 9] a*. •$c^uvi;&J^^u*ji;-T:'i(,ri 

»«-r«::t (1) ) > (acutssa 

ck2) (cjttsswiasvjfijo^mf UTSffi-rsdt 
(2) ) . ACfKi^fidt^^trWic:*:^^^;:^ (*fl= 

c«^*-r5c:t (4) ) fca»ttaf«ct*»» 
5. HMTi 75MT5 sasrs3e-r«::t»c<t 

[0 04 0] 5:^ttiil®K21ttDCT®K3*i&DCT 
[0 0 4 1] i^*. A/D^ftSl©ffl*©)SSP"<;V 



*iC*ttfijTft-5. :/Dyi?rt©»aik^;i'©^ 
;!|c¥Sia:x»«4«©;&|qitt©4ftffl))^ffdl]^^;i'4> 

^i■*©««^' i-i 21 1 *i 6 wj&^^st?* D 

[0 0421 «f^a-3tfl:lHl»22ttD C TIHIS 3 6 D 

SM'kmkai i*®ffi©*3S:^:/Dyi?C«-rSiE« 

V>) fSafflal *IS^U ffl©:/n>yi/tc^bTttjEa 
ft«»aiD>bav» Wc$V>) »fttto2&i83t-rS. 
jSSftfilftatl . o2 ttTEiC (8) S«Ji-r-5. 
[0 043] ax (iisffi©e:/ni»i^») =01 X 
(3t^:^ni'i'©») +a2 X (X^^OfUvlf 
■ (8) 
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(6) 

9 

iE«fl:«S a 2?feaj? tTS*fi^fl:x-:^;p 6 icffl* 

tR» a 2 S * C Tfi^fl:«» t bra^'fclalK 7 Ic HI* 

]gililK5*>6CDDCT«»«fS&aTfl:UT^2Efi?^^ J<? 
ft:l5l%8lC{i}:^-r^. i^:^, ag|Hll»5»lilS(Dig7 

[0 0 4 4] ?f^a-^ft;llJ»22*>S©>^Dyi?7i'X 
9fc>b4A5. ?f^fl:U-h$(lffll|El»9tt±iBiC (1) 

[0 0 4 5] BlllE:B?J^<bffl*ttBIOSTiE??#fi:lsIKlO 

RDCT]E^?^*ft|5l^5lottA*snfcBIa^fi«F 

al , aZ %BMti>iit\ZlS.-:>X^^^. ft*. 8081 30 

[0 0 4 6]-:*. a^fcH (S««Xtt»±«) 
S^)fTiES[^fl:liII5l2ttS^)IriE«F^^SfflV>Te 

7^3 - H HBlSttS 0 SriEa^fl2lHl«5120ffl:^ *> 5. 
y!;m\Z&jlt-inx\>^^im{tmSLal . a2 Sxn- 40 
HUT3i»«7^fl:«SWaJlsIgS16fc-*jt«. 2!*Fft«» 

[0 0 4 7] ji*a?ftiBiKi4ttPig:ga^ffl:^*Mfi? 
n:um&m\f^xmm:mLxM^^mo'f—Sf\zmi'X 

a»DCTia»17KlB*-r«. aDCTIllRl7tt2!DCT 

jaatc J; oTD c Tjaata©^-^' csut*:/d 2; 

:/D5^i7^fi©x-3'S:3t«!a©x-3'{cMUTX'f y 



4$n76-29201 8 

JO 

^26©«^afcai:*j-r<&t*t:> 75y hfl:lHl»24Xt^ 

5:*«iHiiiitt25tc4-;^'5. 

[0 0 4 8] #:/D'yi?fl:isi»i8©ai*ttX^X'yi?::/ 
ns>i^©a?fl:««*t/hsv»ci*»6. cwr/nyi'ir 

a«tUT. 3i:*e#©»ffip'^;i'*»5St«UT:fe6f. 
tmhx^^i>. 

[0 0 4 9] IPS, 77 5/ hitmK24\m-:fOyi;ikm 

'^;kfflspi^fii*X'fyg^26©«T^bfcmAr«. x^tt 

aiaiK25a. #:/D 5/i'jbigKi8®m*©wsp'<;v*« 

B»H5!ira-C9f«®H«a (>0) JtOfes^fTftg** 
r«»&T. ««W'><;P©+a«0^fl:jSl (HIK 

&.m) i)^i^-amo^it^ (B^&g) *-C©iiil^«x 
W3f)t»<t 0 t>:*:tr<ri«^fc», c;© x«i©H3Rm« 

«Tbsaii?s-a:a. Jifc, x^©«jaK:»a3Efl:*«* 

»3i:^li^©BlllcPSLA:l%Bl!l^tC)tt;&:-r-5^ffi[C 
[0 0 5 0] T.'f s;9'26li:S:?«itaillK25*^e©«^fll© 

l5rSn&«^Kti«?-b *a#?L/T»«¥J%l"<;W©« . 

^*D/A2E^S19(Cffl;^t, ^©ii^lCttffl^a&a 
K tT#:/n i'ft;[5Fl^i8©til:ft$-e©**D/A^M 
8ll9Kta:^Jf -S. D/A^ttS19eA*$nft:x-^S: 

[0 0 5 1] C:©J:5lCfllfi!c^5n&*Si«»l©«if^ 
»COViTBI9©i^97*#fi8l/TBiM-rs. SI 9 
(a) . (b) tt*>«r79?^hflsS)»24©Am***U 

[0 0 5 2] X*IS^^&^ttH«m#l4A/DIEtftSl 

^ * y 2 raw Atf 8 X 8 H^® :/o y i^#<a©7^-^ c 

«iftl/TDCTIllK3fcfflAt. DCTIliB3«DCT 

■rs. DCTE»3©faAi4a8iiaK5fcj:oTieTi' 

[0 0 5 3] »#fi-;Sftl§lK22ttDCT«»fil»*»6 

«F#«-Jtft:iaK22«, ±ffi5S (8) icS-cfViT. 

:/n s; i/ \znt^lEm:%9i.t UTlBKfli^Sc a J; 
Ofe/hSV^iESftlSSal fa©:/D-;/i'C^tr 
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(7) 

U 

[0 0 5 4] v>*, m'&<n'^u-f9'f-^il^^'^uv 
-:?«J±E*# (1) 755 (4) *»fi"r«*»5«*«W 
23*ai!iait?f^-&flllalJS22*»6©iEafl:«»al * 

CO 0 5 5] -15. n^fn-^nvi^f-^tfimc^fn 
r-^*»±iB*fr (1) 75S (4) ©w«*»6*:S:^:/ 

ncj:0. «f^«-^ft0tt22*»6©iEaft:«»o2 i)i 

cinicfcD, #X^::'n!yi'©ft^ft:tH*©«F#*tt/h 

mmitH^mal . a2 Ifih^ (8) i9 

©-c. 1 7 i'-Aic*tt-5a?ft:ta*©«F^stt- 

10 0 5 6] a^^{Ktil^JttWlEg«F^ft;lirK8 

T, 7 1^- A»©gft£«F^s©iifflrt"ri>iaEs?aF^fl; u 

fs. j:®»&fctt, iEafl:«»oi . a2 ©fll**!^ 

[0 0 5 7] r©J;5tt?3f^fl:fflfc*V>T», DCTS 

/-fX (^x^-hy'fX) ©i84*Krih-r-5ct)re 
3!:^. x^x5'j?Rr«tg'«a©/'fXs»Kfi 

[0 0 5 81 a^fcfilCfetiTtt, 
K D fTIE»^ftlsliS12IC*V»T^ D ITiE Ufca^^fift 
^ft:IiIK13Rt«E«fl:fi5»7'3-HIslK15{w-^;l*. bI 

lilgSi4fc#A-5. iE«fl:fii»x3-HlHlKi5tt# 

HLTis»aT{k«Sc»taiHigsi6C4^2). ia»a^fl:«a 
;ncm» UTi^aTfl;«ssc5£**Ta»a^fl:®Mti4fc-^ 

filftoi fcS-:f<iS5a^ftfR»*fflV>Ta!a?fl:U, * 

D y J7 © X- \tlEmt%9c a 2lcS-:J < Ma^ 
flIffiS&ffl V»TjSa?jbLT7C©x-^' \zwt, a»D c 
T0KH7Bj£a^{bffiA&a»DCTS!iffiU. IP^nyi^ 50 



!^BI¥6-2 9 2 0 18 

12 

flsliKi8»*:/n V ^^-9 **aji©7*-5'?ijfcs tr 

(0 0 5 9J V»*, #:/as'i^ftia8Sl8©aiA*i09 
(a) lca^-r«<», fiPS. *9*yV7l>-©J:5KRH 

©x*a*te< (wfliv/^ji'*tis<) iivj^^*t*5x 
!fa»©e^T»<&'b©tr*. h9 (a) ©Awwa 

?;^fflIflIgS25tt!W«l"<;v©«ft;*«aL, «fl:*i09 
( a) C*-r0fffi©SS« a D fc:*:Sl»*^S*»tta-r 
«. MC. X^«fflIeIK25ttW«^'<?;W+a«lJ«fl: 
UfcHsfiftBAi e. - a fc*Jt«fl:l,fcH5Sl&M*Tr©Il* 
»xS««. iiSI»x*J0f«©il3S»*Ot>:*:l?Vi« 
^. IP'S. ew'^;i'©t@*t0f;£*lfil±*5«^Jctt. ZL 
©aV''?;i'T*«»IM*X^««ifiJ»fUT, X'fty?^ 

26ic«fflm#*tB*-r5. 

[0 0 6 0] -n. vvvvmnmm^nvij^m 

»18©»«P">?;WS¥J^UTaj*-r«. X'f5'^26tt 

:a:?M«©M^i>trotiTtt, v^vYicwmfh^ 

ASa^lf*. CtltCiO, 09 (b) tc^-rj;5fc, 

x*««©5*-3'»4ef«®ep'<;pK79y hftsn 

«. X*©^aiC:feViTWK«ft*t*5«^lC 
tt. X>y$7ffl*tatt-t>Trv»®T. 3J:^tttillHl*S25tt. x 
g'S^tipJSfSn&IiiSilA^&IBftb&Rll*^^ (09 

(a) ©KMB) fe. X'fy?^26fc«TbSa«S1t 
•5. c:niCJ;D. 5:^M«©Ma=b09 (b) ©KMB 
fc*-ri5K» HSl©»«t"<;V©¥^lti^T79';' 

h^b*n-5. X>f i;^26©tH*ttD/A«|ftS19l;:J:r3 

[0 0 6 1] 2:©j:5ta^ft;flHc*tr>Ttt> a^an 
fcHftx-^' ©»« i"<;w©«fl;fc i -3 TS:^«««tt 

HIL. 3t*®*^Kra©ffSP"^;i'&¥i^W-^;i'tcJ:oT 

[0 0 6 2] 4:^m±eiiifi«iicR%$n« 

«}|llEltt9fc±S&r^Dyi'©tf2'hBiii^tt. ±MLfc 
55 (1) C3I^V»TftJfetT, 11inii#ttT?Ste?f#a 
art-pflP^ibSffofc**. . S:^:/n»yi/icov>THi« 
«(lsK^©^^fl:©i?Jl:(CJ:-5S$ffii«;$ii'&A:d(c, S. 

c:©«^ice, *:S:^ynyirx»±HM±TBS:&*v» 
HfflSS «ffi©4ia) ©:/nyi^©«F#ft:lfs;h»S« 

[0 0 6 3] 

[5!?^©«f»] K±@iigUfc<fc5tc*5!igicJ;n«. X 
*Xttl6iBlftffl^^©:^ns;irSXl/U >^>!fJ-(X<D 

[BIM©fem)%Sini 

m 1 ] *35M©-IIJIiW»c»*iKI6*«?#fl;^aRc; 
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(8) 
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13 

2 J x^mm^mtsmm. 
H5] ■x?m9immiVim!bit»b<om!m. 

1 0] i£^<Diim*nmtmm»xmm^iSLmtm 



14 



CHI 1] 3i*fi?fl:x-:/;v^MM-rsfc»c!)KW 

[4^<!>RI»] 

K, 14-iS»aTfl:iaK, 15-iE«ftlS»x3-HlsI!S, 
21-X^m0». 22-|f^fi-«fl:@JS, 24-79 y 



[BI2] 



12 3 4 




[1931 



EJ LI 



HH 



[B4] 

DCTKM 



[05] 



(a) 



(b) 



DC AC I- ACS — AC6 AC14— AC15 AClT— AC2 8 

y y y X / y y 

ACS AC4 ACT ACIS AC 1 fl ACSS ACS 9 AC4I 

y / y y y y y \ 

ACa AC9 ACit AGIT AC36 ACSO AC4 1 AC4a 

y y y y / y 

AC9 ACn ACIB AC84 ACBl AC40 AC44 ACSS 

\y y y y y y \ 

AftlO AC19 ACSS AC8I AC89 AC4& ACE 2 AC54 

y y y y y y / 

AC20 AC2S ACaS ACSB ACIB AC51 ACSS AC60 

\y y y y y y y \ 

ACtl AC94 AC97 AC47 ACSO ACSB AC59 ACSl 

y y y y y y y 

ACS»-ACa6 AC4B— ACIB ACS 7^0 5 B ACS2-AC8B 



1111 



DC ACl ACS ACS AC4 ACS ACS ACT 

y y y y y y y 

ACl ACS AC3 >C4 ACS ACB AC7 ACS 

y / XX y y y 

ACB ACS ACi ACS AC6 ACT ACB ACB 

y y y y / / / 

ACS AC4 ACS ACB ACT ACB ACB ACl 0 

y y / y y y y 

AC4 ACS ACS ACT ACS ACB ACIB ACl I 

y y y y y y 

ACS ACS ACT ACB ACS ACIO ACll ACIB 

y y y y y y y 

ACB ACT ACB ACS ACIB ACll ACIB ACIS 

y y / y y y y 

ACT ACS ACS ACIB AC]1 ACIB ACIS ACl 4 
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(12) 
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to) 



B A B 



(b) 
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